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TITLE OF THE INVENTION 

F^OW modifying device for paving screeds 

^ WITH EXTENDIBLE SECTIONS 

5 ^^^-j SU BACKGROUND OF THE INVENTION 

/ This application claims the benefit of U.S. Provisional 

I Application No. 60/082,079, filed April 17, 1998. 

10 The present invention relates to paving machines, and more 

particularly to screed assemblies for paving machines having a 
v3 main screed portion and at least one screed extension movably 
ES connected to the main screed. 

r§ Screed assemblies 1 used with paving machines 2 to level 

? n paving material 9, typically asphalt, applied by the machine 2 
v g onto a generally horizontal base surface 3 are well known, an 
example of such being depicted in Fig. 1. Further, screed 
assemblies 1 having both a main screed 4 and at least one 
20 extendible screed section 5 or screed extension 5 connected to 
the main screed 4 are also known. As a shown in Fig. 2, such a 
screed assembly 1 typically includes the main screed 4, often 
formed of two aligned sections (separate sections not shown) , and 
at least one and generally two extendible screed sections 5 

3 
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connected with the main screed 4 . The screed extensions 5 are 
preferably movable with respect to the main screed 4, typically 
by means of a hydraulic cylinders (not shown) so as to either 
extend outwardly substantially beyond the outer ends 4a of the 
main screed 4 or retracted into centralized positions. Thus, the 
screed assembly 1 may be adjusted for use in paving base surfaces 
3 of various widths . 

Often, in material mats 7 formed using a screed assembly 1 
having extendible sections 5, a pair of lines or streaks 8 appear 
in the mat 7 which are brighter in appearance or "shinier" than 
the remaining portions of the material mat 7 (Fig. 2) . These 
streaks 8 appear in the sections of the mat 7 leveled by the 
regions of the screed assembly 1 where the screed assembly 1 
transitions from the inner ends 5a of the screed extensions 5 to 
the outer ends 4a of the main screed 4. At least two factors are 
believed to be contribute to the appearance of the streaks 8. 
One factor is that fine particles of the paving material 9 tend 
to accumulate at the inner ends 5a of the extendible sections 5 
during a paving operation, such that the streaks 8 are sections 
of the mat 7 formed with a higher concentration of fine-grained 
material. As finer particles are capable of being compressed 
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more densely than larger grains, the finer particles thereby form 
areas that appear shinier than remaining portions of the mat 7. 

Another factor that may cause or contribute to the formation 
of the streaks 8 is the fact that the outer sections 7a of the 
mat 7 are leveled (and thus compressed) by the screed extensions 
5 prior to the inner, middle section 7b being leveled by the main 
screed 4. Thus, the outer edges of the inner mat section 7b are 
formed along a "dead zone" of already leveled and compacted 
material at the inner edges of the outer mat sections 7b. As 
such, there is a lack of interaction between the material 
particles in the adjacent regions 7a and 7b of the mat 7, which 
factor is also believed to lead to the formation of the streaks 
8. Further, it may be that other, unknown factors contribute to, 
or may even be primarily responsible for, the appearance of the 
streaks 8 in the material mat 7. 

Therefore, it is desirable to provide a screed assembly 
having a main screed and extendible screed sections that is 
capable of forming a material mat without any streaks. Further, 
it is desirable to provide a means for retrofitting existing 
screed assemblies to eliminate the above-discussed streaking 
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problem. 



SUMMARY OF THE INVENTION 



In a first aspect, the present invention is a material flow 
modifying device for a screed assembly of a paving machine for 
applying paving material upon a generally horizontal base 
surface. The screed assembly has a main screed with a central 
axis extending in a direction of intended travel of the paving 
machine and a screed extension mounted to the main screed. The 
screed extension is moveable between a first lateral position 
with respect to the central axis and a second lateral position 
with respect to the central axis. The flow modifying device 
comprises a deflector member connected with the screed extension 
and having a flow surface. The flow surface faces toward the 
central axis of the main screed, is contactable with paving 
material on the base surface, and is configured to displace the 
paving material toward the central axis when the paving machine 
moves in the intended travel direction. 



In another aspect, the present invention is a device for a 
screed assembly of a paving machine for leveling paving material 
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upon a generally horizontal base surface. The screed assembly- 
has a main screed with a central axis extending in a direction of 
intended travel of the paving machine. A screed extension is 
movably connected with the main screed. The device comprises a 
deflector member having a first end disposed adjacent to the 
screed extension and a second, free end disposed proximal to the 
main screed. The distance between the first member end and the 
central axis being greater than the distance between the second 
member end and the central axis. A flow surface extends between 
the first and second member ends and is contactable with paving 
material on the base surface. 

In an even further aspect, the present invention is also a 
device for a screed assembly of a paving machine for applying 
paving material upon a generally horizontal base surface. The 
screed assembly has a main screed with a central axis extending 
in a direction of intended travel of the paving machine and a 
screed extension connected with the main screed. The screed 
extension has an inner end facing generally toward the central 
axis. The device comprises deflector means for displacing paving 
material in a direction generally away from the end of the screed 
extension and toward the central axis of the main screed and 
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attachment means for connecting the deflector means to the screed 
extension. 

In yet another aspect, the present invention is a device for 
a screed assembly of a paving machine for leveling paving 
material upon a generally horizontal base surface. The screed 
assembly has a main screed with a central axis extending in a 
direction of intended travel of the paving machine. A screed 
extension is movably connected with the main screed. The device 
comprises a deflector member having a first end disposed 
adjacent to the screed extension, a second, free end disposed 
proximal to the main screed, the second end being offset inwardly 
toward the central axis with respect to the first end. A flow 
surface extends between the first and second ends and is 
contactable with paving material on the base surface. 

0& BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

The foregoing summary, as well as the detailed description 
of the preferred embodiments of the invention, will be better 
understood when read in conjunction with the appended drawings. 
For the purpose of illustrating the invention, there is shown in 
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the drawings, which are diagrammatic, embodiments that are 
presently preferred. It should be understood, however, that the 
invention is not limited to the precise arrangements and 
instrumentalities shown. In the drawings: 

Fig. 1 is a side elevational view of a paving machine with a 
typical screed assembly having extendible screed sections; 

Fig. 2 is a top, plan view of a typical screed assembly 
having extendible screed sections; 

Fig. 3 is a broken-away, perspective view of the left-hand 
portion of a screed assembly showing a flow modifying device in 
accordance with a preferred construction of the present 
invention; 

Fig. 4 is a broken-away, top plan view of the left-hand 
portion of a screed assembly having the flow modifying device of 
the present invention, showing the left-hand screed extension at 
an outermost position; 

Fig. 5 is another view of the left-hand portion screed of 
the screed assembly of Fig. 4, showing the screed extension at an 
innermost position; 

Fig. 6 is a side elevational view of the left-hand screed 
extension with the flow modifying device; 
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Fig. 7 is a broken-away, rear elevational view of the left- 
hand screed extension with the flow modifying device; 

Fig. 8 is a top plan view of a blank used to form the 
preferred deflector member; 
5 Fig. 9 is a broken-away, perspective view of the right-hand 

portion of a screed assembly showing a first alternative 
construction of a flow modifying device in accordance with the 
present invention; and 
n Fig. 10 is a broken-away, perspective view of the left-hand 

1H§ portion of a screed assembly showing a second alternative 
hi construction of a flow modifying device in accordance with the 
M= present invention . 

; a 

■SB* 

{ O& DETAILED DESCRIPTION OF THE INVENTION 

Certain terminology is used in the following description for 
convenience only and is not limiting. The words "right", left", 
"lower", "upper", "upward", "down" and "downward" designate 
directions in the drawings to which reference is made. The words 
20 "front", "frontward" and "rear", "rearward" refer to directions 

toward and away from, respectively, a designated front section of 
a screed assembly, a flow modifying device or a specific portion 

to 
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of either, the particular meaning intended being readily apparent 
from the context of the description. The words "inner", "inward" 
and "outer", "outward" refer to directions toward and away from, 
respectively, the designated centerline of the main screed. The 
terminology includes the words specifically mentioned above, 
derivatives thereof, and words of similar import. 

Referring now to the drawings in detail, wherein like 
numbers are used to indicate like elements throughout, there is 
shown in Figs. 3-10 a material flow modifying device 10 for a 
screed assembly 1 of a paving machine 2 used for applying paving 
material upon a generally horizontal base surface 3. The screed 
assembly 1 has a main screed 4 with a central axis 11 extending 
in a direction of intended travel 13 of the paving machine 2. 
Further, the screed assembly 1 has at least one, and preferably 
two, screed extensions 5 movably connected with, and preferably 
mounted to, the main screed 4 so as to be moveable between a 
first lateral position with respect to the central axis 11 (Fig. 
4) and a second lateral position with respect to the central axis 
11 (Fig. 5) . 

More specifically, as best shown in Figs. 3-5, the flow 



u 
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modifying device 10 is preferably used with a screed assembly 1 
having the following basic structure. The main screed 4 has a 
front vertical surface 19 and the screed extension 5 has an inner 
end 5a with an inner vertical surface 21. The inner vertical 
surface 21 of the screed extension 5 faces generally toward the 
central axis 11 and is disposed generally perpendicular to the 
front surface 19 of the main screed 4. Preferably, as depicted 
in Fig. 3, the lower section 21a of the inner surface 21 is 
curved outwardly (i.e., away from the central axis 11); however, 
the surface 21 is primarily depicted in the drawing figures as 
substantially flat for ease of illustration. Further, the screed 
extension 5 preferably has a rear vertical surface 23 disposed 
adjacent to the front surface 19 of the main screed 4, such that 
the screed extension 5 may be described as "front -mounted" . As 
discussed above, the screed extension 5 is an extendible screed 
movable between a first or "outermost" lateral position (Fig. 4) 
and a second or "innermost" lateral position (Fig. 5) . Such a 
screed extension 5 is also positionable at any location between 
the first and second lateral positions, the depicted positions 
merely representing the extremes of movement of the screed 
extension 5 with respect to the main screed 4. Alternatively, 
the flow modifying device 10 may also be used with a front - 

10 
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mounted screed extension 5 that is not movable with respect to 
main screed 4 . 

Referring again to Figs. 3-10, the flow modifying device 10 
basically comprises a deflector member 16 that is connected with 
one of the screed extensions 5 and attachment means 17 (see Fig. 
3) for attaching the deflector member 16 to the screed extension 
5, as discussed below. The deflector member 16 has a flow 
surface 18 contactable with paving material disposed on the base 
surface 3 and is configured to displace the paving material 
toward the central axis 11 of the main screed 4 when the paving 
machine 2 moves in the intended travel direction. More 
specifically, the flow surface 18 is angled with respect to and 
faces toward the main screed central axis 11 such that paving 
material contacting the flow surface 18 is directed laterally 
inwardly toward the central axis 11. Preferably, the screed 
assembly 1 has two flow modifying devices 10, a left-hand device 
10 and a right-hand device 10, each being connected with the 
respective right and left hand screed extensions 5. As the left- 
hand and right-hand devices 10 are generally identical to the 
each other, but oppositely oriented with respect to the central 
axis 11, only a left-hand flow modifying device 10 (for use with 
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the left-hand screed extension 5) is described in detail herein 
so as to clarify the description of the present invention. 

Referring now to Figs. 3-7, 9 and 10 , in further detail, the 
deflector member 16 preferably has a first end 20 disposed 
adjacent to the screed extension 5 and a second, free end 22 
disposed proximal to the main screed 4. More specifically, the 
deflector member 16 extends between the inner vertical surface 21 
of the screed extension 5 and the front vertical surface 19 of 
the main screed 4. Referring specifically to Fig. 4, the 
deflector member 16 is angled inwardly toward the central axis 11 
such that the distance D x between the first end 2 0 and the 
central axis 11 is greater than the distance D 2 between the 
second end 22 and the central axis 11. In other words, the 
second end 22 is offset inwardly toward the central axis 11 with 
respect to the first end 20. Furthermore, the second end 22 of 
the deflector member 16 moves laterally along or with respect to, 
and preferably in sliding contact with, the main screed 4 when 
the screed extension 5 moves between the first and second 
positions (Figs. 4 and 5). 

Preferably, the flow surface 18 is disposed so as to extend 

12 
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vertically and rearwardly at an obtuse angle 9 with respect to 
the base surface 3, as indicated in Fig. 3. Thus, the flow 
surface 18 is arranged so as to function similarly to the surface 
of a plow blade to direct or displace paving material inwardly 
toward the central axis 11 and, simultaneously, rearwardly toward 
the main screed 4. Alternatively, although not preferred, the 
deflector member 16 may be constructed such that the flow surface 
18 extends vertically so as to be substantially perpendicular to 
the base surface 3 (not depicted) , as such a configuration of the 
member 16 is capable of functioning to displace paving material 
inwardly toward the central axis 11. Further, the deflector 
member 16 may be adjustably positionable with respect to the 
screed extension 5 to vary a vertical position of the flow 
surface 18 with respect to the base surface 3, as discussed 
below. 

Referring now to Figs. 3-8, a preferred construction of the 
flow modifying device 10 has a deflector member 16 that includes 
a first or main body portion 24 attached to the screed extension 
5 and a second portion or wear plate 26 removably attached to the 
first, main body portion 24. The main body portion 24 is 
preferably formed as a complexly- shaped plate with bended 
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portions and includes a primary section 28, a mounting tab 
section 30 and an upper brace section 32. A flat blank 25 
capable of forming the main body portion 24 as described herein 
is depicted in Fig. 8. The primary section 28 preferably has a 
truncated-triangular shape and includes a lower generally 
horizontal edge 31 and first and second converging vertical side 
edges 33 and 34. Most preferably, the first or front vertical 
side edge 33 extends along the lower vertical surface section 21a 
of the screed extension 5, as depicted in Fig. 7. Further, the 
primary section 28 has a generally flat, front surface 35 (Fig. 
3) that provides a portion of the flow surface 18, as discussed 
below. 

Further, the mounting tab section 3 0 extends upwardly with 
respect to the primary section 28 from the first side edge 33. 
The tab section 30 is attached to the inner vertical surface 21 
of the screed extension 5, preferably by means of two threaded 
fasteners 29, to thereby form attachment means 17 to connect the 
deflector member 16 to the screed extension 5. The brace section 
32 extends from the upper end of the primary section 28 and 
includes an angled, secondary mounting tab section 32a disposed 
against and attached to the inner vertical surface 21 of the 
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screed extension 5, also preferably by means of a threaded 
fastener 29. Most preferably, the brace section 32 is located 
with respect to the screed extension 5 so as to extend upwardly 
from the intersection of the lower vertical surface section 21a 
with the remainder of the vertical surface 21, as shown in Fig. 
7. The brace section 32 provides rigidity and support to the 
primary section 28, such that any loading on the main body 
portion 24 (i.e., due to the weight of paving material) does not 
cause the primary section 28 to deflect or bend downwardly with 
respect to the mounting tab section 3 0 (and thus with respect to 
the screed extension 5) . Further, each of the tab sections 30, 
32a preferably includes slotted openings 42 (see Fig. 8) through 
which extend the fasteners 2 9 so as to enable adjustment of the 
horizontal position of the deflector member 16 with respect to 
the screed extension 5, main screed 4 and/or base surface 3. 

However, the main body portion 24 may alternatively be 
formed without the brace section 32 as the deflector member 16 is 
capable of functioning as described below without any such brace 
section. As a further alternative, the inner surface 21 of the 
screed extension 5 may include slotted openings (not shown) to 
enable horizontal (and possibly vertical) adjustment of the 

n 
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deflector member 16, instead of providing the openings 42 through 
the tab sections 30, 32a. Furthermore, the mounting tab sections 
30, 32a may be attached to the inner surface 21 of the screed 
extension 5 by any other appropriate means, such as by riveting 
or by welding, particularly if adjustment of the deflector member 
16 is not required or desired. 

As best shown in Fig. 3, the wear plate 26 is preferably 
formed as a generally flat plate having a front surface 40, upper 
and lower, generally parallel horizontal edges 36 and 37, 
respectively, and first and second converging, vertically- 
extending side edges 38 and 39, respectively. The wear plate 26 
is disposed against and removably attached to the front surface 
35 of the main body portion 24, preferably by means of two 
threaded fasteners 29. Preferably, the "width" of the flow plate 
26 (i.e., the orthogonal distance between the upper and lower 
horizontal edges 36, 37, respectively) is selected such that the 
lower horizontal edge 37 is disposed at a desired vertical 
position with respect to the base surface 3. Alternatively, 
either the wear plate 26 or the main body portion 24 may include 
vertically-extending slotted openings (not shown) through which 
extend the threaded fasteners 29 that attach the plate 26 to the 
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body portion 24. Thus, the wear plate 26 may be adjustably 
positionable on the main body portion 24 so as to vary the 
vertical position of the deflector member 16 with respect to the 
base surface 3 . 

With the wear plate 26 attached to the main body portion 24 
as depicted and discussed above, the flow surface 18 is provided 
by the combination of the front surface 40 of the wear plate 26 
and the section of the front surface 35 of the main body portion 
24 located above the wear plate 26. Preferably, the flow surface 
18 is a generally flat surface, although alternatively, the 
deflector member 16 may be formed such that the flow surface 18 
is either concavely or convexly curved (i.e., inwardly or 
outwardly with respect to the front of the deflector member 18) 
if desired. 

Further, when the wear plate 26 is attached to the main body 
portion 24, the first or front side edge 38 of the wear plate 26 
is generally parallel to and aligned with the first, front edge 
33 of the main body portion 24, such that the front edges 33, 38 
abut against and extend upwardly and rearwardly along the inner 
vertical surface 21 of the screed extension 5, most preferably 
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along the lower vertical surface section 21a (see Fig. 7) . As 
the two edges 33, 38 abut against the inner surface 21 of the 
screed extension 5, paving material contacting the deflector 
member 16 is unable to flow between the deflector member 16 and 
5 the inner surface 21 of the screed extension 5 and is instead 
directed inwardly and rearwardly along the flow surface 18, as 
discussed in further detail below. Further, the front edges 33 
and 38 of the main body portion 24 and the wear plate 26, 
m respectively, form the first or front end 20 of the deflector 
lfgj member 16, as discussed above. 

^ As best shown in Figs. 3 and 7, the lower edge 3 7 of the 

wear plate 26 extends generally parallel with, but spaced below, 

U 

'^2 the lower horizontal edge 31 of the main body portion 24. 

1| Further, the second or rear edge 39 of the wear plate 26 is 

generally parallel with, but spaced rearwardly of, the rear side 
edge 34 of the main body portion 24. Thus, the rear side edge 39 
of the wear plate 2 6 forms the second or rear end 22 of the 
deflector member 16, as discussed above. Preferably, the rear 

20 side edge 39 of the wear plate 26 is disposed against (i.e., in 

contact with) the front surface 19 of the main screed 4 such that 
the rear edge 39 slides laterally against the main screed 4 

ao 
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during movement of the screed extension 5. Alternatively, the 
rear edge 3 9 of the wear plate 2 6 may be spaced from the front 
surface 19 of the main screed 4. 

By having the lower and rear side edges 3 7 and 39, 
respectively, of the wear plate 26 being spaced from the lower 
and rear side edges 31 and 34, respectively, of the main body 
portion 24, the only portions of the deflector member 16 that 
slides against either other portions of the screed assembly 1 or 
against paving material are the two edges 37, 3 9 of the wear 
plate 26. In other words, the lower edge 37 is slidingly 
contactable with paving material on the base surface 3 and the 
rear edge 3 9 is slidingly contactable with the front surface of 
the main screed 4. Sliding contact causes material abrasion to 
occur that will eventually necessitate replacement of any 
components repeatedly experiencing such contact. Thus, the wear 
plate 2 6 may be replaced without necessitating more expensive 
repair or replacement of the entire flow modifying device 10. 

In a first alternative construction shown in Fig. 9 
(depicting a right-hand device 10) , the deflector member 16 does 
not include a wear plate, but consists of solely of a main body 

51 
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portion 24 attached to the screed extension 5. The first 
alternative construction is otherwise identical to the preferred 
construction described above, except for the following specific 
differences. The front surface 35 of the body portion 24 
completely provides the flow surface 18. Further, the first side 
edge 33 of the body portion 24 provides the first end 20 of the 
deflector member 16 and the rear side edge 34, which preferably 
contacts and is slidable along the front surface 19 of the main 
screed 4, provides the second end 22 of the deflector member 18. 

Referring to Fig. 10, in a second alternative construction, 
each screed extension 5 may formed with an integral deflector 
member 16 extending from the inner surface 21 of the screed 
extension 5 and toward the central axis 11 and formed such that 
the distance between the first end 20 and the central axis 11 is 
greater than the distance between the second end 22 and the 
central axis 11. In other words, the second end 22 is offset 
inwardly toward the central axis 11 with respect to the first end 
20. Such an integral deflector member 16 may be formed, for 
example, by bending a "flap" portion of the vertical wall 41 
providing the inner surface 21 of the screed extension 5 toward 
the central axis 11. As an even further alternative (not shown), 

20 
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the deflector member 16 may be formed as a generally solid member 
(i.e., having a substantial thickness) of an appropriate shape as 
opposed to being a plate and having a surface providing the flow 
surface 18. The present invention embraces these alternative 
5 constructions and any other alternative construction of the 

deflector member 16 than enables the flow modifying device 10 to 
function as described herein. 

^ In use, the paving machine 2 moves in the intended travel 

sir 

lfQ direction 13 such that the screed assembly 1 contacts a head of 

Ly paving material deposited by the feed system (not shown) of the 

H; paving machine 2 . As the screed assembly 1 approaches the head 

!L of deposited material, the right and left screed extensions 5 

r = 

*J2 make first contact with the paving material and begin leveling or 

in 

X§ compacting the outermost sections of the paving material. A 

short time interval thereafter, the right and left flow modifying 
devices 10 contact and "plow" into the paving material at the 
outer edges of the central section of deposited paving material 
such that the material impacts with the flow surfaces 18. 

20 

The configuration of the deflector member 16 (as described 
above) causes the paving material to be displaced or to "flow" 
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across the paving surface 18 both inwardly toward the central 
axis 11 and, simultaneously, rearwardly toward the main screed 4. 
More specifically, as the deflector surface 18 is disposed at the 
obtuse angle with respect to the base surface 3, the lower edge 
37 of the wear plate 26 (or the edge 31 of the deflector member 
16 in the alternative constructions) "wedges" under the mass of 
paving material such that the material also tends to flow 
upwardly on the flow surface 18 as it flows inwardly and 
rearwardly, as diagrammatical ly indicated by arrow 40 in Fig. 3. 
Thereafter, paving material in the central portion (i.e., in 
front of the main screed 4) is then leveled/compacted by the main 
screed 4. After the initial contact with a head of material 
deposited by the paving machine 2, the leveling of material by 
the screed extensions 5 and the main screed 4, and the flow or 
displacement of material inwardly toward the central axis 11 by 
the flow modifying devices 10, all occur simultaneously as the 
paving machine 2 moves in the intended travel direction 13 . 

Thus, when paving with a screed assembly 1 having the flow 
modifying devices 10, there is no interface between outwardly 
disposed paving material that is being leveled by one of the 
screed extensions 5 and adjacent, inwardly disposed material that 

an 
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remains substantially "unworked" by the screed assembly 1 until 
being contacted by the main screed 4. As such, the flow of 
paving material laterally across the length of the screed 
assembly 1 is generally more dynamic then with screed assemblies 
that do not have a flow modifying devices 10. Further, finer 
particles of asphalt, which as discussed above tend to accumulate 
at the inner ends 5a of the screed extensions 5, are directed 
inwardly by the deflector member 16 and mix with larger grains of 
paving material in the central section of the material deposit. 
Regardless of what material mechanism is actually responsible for 
the formation of the streaks 8 in a finished mat 7 (as discussed 
in the Background section) , the use of the flow modifying devices 
10 with a screed assembly 1 should significantly reduce the 
occurrence of streaks 8 in a mat 7 leveled therewith. 

It will be appreciated by those skilled in the art that 
changes could be made to the embodiments described above without 
departing from the broad inventive concept thereof. It is 
understood, therefore, that this invention is not limited to the 
particular embodiments disclosed, but it is intended to cover 
modifications within the spirit and scope of the present 
invention as defined by the appended claims. 



